BEST AVAILABLE COPY 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2001 -1 33968 

(43)Date of publication of application : 18.05.2001 





/ »— j \, , s~tr PAQC 7 /f\f\A 

(51 )IntCL G0 ^r //004 

C08F 2/46 
G03F 7/00 
G03F 7/027 

_ . ... ... G03F 7/029 ..... . 






(21) Application number : 11-318518 (71)Applicant : FUJI PHOTO FILM CO LTD 

(22) Date of filing : 09.11.1999 (72)Inventor : MUROTA YASUBUMI 






SORORI TADAHIRO 






(54) PHOTOSENSITIVE COMPOSITION 






(57)Abstract 




PROBLEM TO BE SOLVED: To obtain a photosensitive composition excellent in work 
efficiency, profitableness and preservation stability, usable as a material of an original plate for a 
planographic printing plate for scanning exposure adaptable to a OTP system or a planographic 



printing plate having high sensitivity to the oscillation wavelength ot a low-cost short- 
wavelength semiconductor laser and using a new photopolymerization initiating system having 
high sensitivity in the wide wavelength range of 350-450 nm. 

SOLUTION: The photosensitive composition contains (i) a triplet sensitizing dye having its 
maximum absorption at 350-450 nm wavelength, (ii) an acylphosphine compound and (iii) a 
compound which reacts under at least one of a radical and an acid, varies at least one of its 
physical and chemical characteristics and retains the varies characteristic. 
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H FX, N' , N' -i>7^)-)V-n-7^-)^V 

N' -7;w^-n' -7U-;u-n-7;^ 

JWH F*. N' -7;U*JP-N' -7U-^-N- 
7>j-;ww F*, 7;Un^S>^J^=JU75 7a 
7 1 J-0^->*;i/toP75 ya n-7;p*^-n- 
7^n*^*;i/toU75 7a N-7JWrJhN-7 
U-D^->*^toU75 7*, N-7U-JU-N-7 
* JUfc>P7 5 7 N - 7 U -)V- N - 7 U 
-n^->^ju#n;U75 7a swwsjuak 7->Jua, 
*;^*->;ua 7)vn*r~st))ifs-)vm* 7U— p* 
v#;i~tf-jua *;u/^>f;HS, N-7JW*^*^A* 



N-7U-;UX;U7 7*'f^S> N. N-i>7U- 

AZ)k7 7.±<7>*v _n- 7;p*;>-_n- 7 u — 

77HJ^ *77t;i (-POiHj) S-t/^O^ 
"SX7?rTI£»1T 



*77t/S (-PO3 (alkyl)*) , 5?7U— ;U^7 
(-PO3 (aryl)i) , 7)\>*)V7 X ) —)li£X7* 



20 (-PQ3 (alkyl)(aryl)) : ^7 7)V±)V^7,7* 

sm (-P03H(alkyl)) SiX&:<D#®&M& QlSt. 
7)l>*)l'*7.7*i-hm£VFf) , ^/7U-M77 

*7* (-PO.H(aryl)) 

^> 7U-;^x7*T-hat$rr) > *77t/^ 
->s (-opo 5 ho &^t«)*«aaa».cEJi«. *x 

7*^-h^^>S<fc*rr) . ^7;U*JP^7.7^7^ 
(-OPO) (alkyl) 2 ) , -77'J-M77*;t 
^F->S (-OPO> (aryl),) , 7;U^7'J-;^7.7 
t/^vl (-OP03(alkyl)(ary])) , ^/7)^ 
SO )Vfc?,7 * 7 ttism (-OP03H(alkyl)) ~JkTPt<D 
(SJMt. 7)Wl<*X7*1-h**is&tffi 

T) , tyyu— ;w^7*y**s^6 (-opo.h 

(aryl)) Xt^®*tt*3S» 7'J-;P7^7>* 
^- h**->St»f) . '>77S, ^bPS. 

<i^fim<D7 | J-;i'»> ^7a7U-;^ 7;kr- 
[0036] s/i, x. tx,\-m^\zf^vx. jm<D 

L G. Brooker et al. , J. Am. Chan. Soc. , 73, 5326-5358(19 

40 si). Rt/#%5aKt-ism^n-57x D->7->empi3*5 

[00 3 7] K14ROA^Jt LTIS, 1 , 3 - i>ti)V 
•&-)v&. 1 . 3 — f >^>7^->, 1,3- 

~syxi<\**yyy-*>. 5. s-^^^^p^+ir 

>i?^->, 1, 3 4. 6-zS*>m) . 
bf^VU 7 >^ 3-7^k- 1 -7iZjlr- 

2-e^ , /'J>-5-^>, l-7i-Jk2-tf7'/ 
U>-5-^">, 1- (2-^>y>7V*U;» -3- 
^9 L JP-2-hr^ 1 /U>-5-^>H) , y#*+rV* 
5^7 U7>^ (0tJAfi> 3-7ir;P-2-<7^W/'J 



(8) 
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> _ 5 -*>, 3-*7^-2— fV*^/U>-5 

2, 4. 6-h'j^v^-y-ti<Dtru5>'>^ (#i 
/Wbtyji^fci* 2 -7*A;ptfyji^*5<fctf 

;n& i, 3-i?x.^)i-2-tt;vwy)vm^ i. 
3 - gg^wfgJHK. i . 3 r s?77jp-2- 7 
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j $-*?7 3:-)\r2-ttrVV\Zy)Vm» 1. 3- 



D*~>-2H-£7>-2-*>1£ 4-tf 
D^^UXf) . 3-*^>V*ris)V& CM*.**. 5 

[0 0 3 8] #1', HR* (1) fc*tt*YfcWTK 



[0 0 3 9] ^^1g^©^JtUTl4, LG.Brooker 
et al. , J. Am. Chem. Soc. . 73, 5326-5358(1951) . ~BOJ%& 



JBfteSt kTl*; 7-77-JHSI CW 
Ati, 777-Jk 4-*7;l^77-;k 4-7i- 



#) , 2 -7*- 2, 4-777 , Ji>>v J *>1£ (W^- 
?(fjW-ys>r -3--X-7JVP— ^XC^. - 3-.7xZ. 



A^FtV—W^. 5-;*7Jl'777-Jk b-zi-iPf 
77-Jk 4, 5-S>?WI^7V-Jk 4. 5-i>7 
xXj|/777— Jk 4, 5->> (p-/h*v'7i-;i' 

=FTV^7P) ; 4- (2-7XXJW) 

tg) , ^>7777-;WS ^>7777- 

;k 4-7PP^>7777~;k 

>7777-Jk 4-*7Jl" > <>7777-Jk 5-* 
7;V^>7777— 6 

5 - 7*D ; E'S>7777-Jk 4-7 i-jkO'/fT 
7-JU 5-7i-;K> , /f7 > /-^ 4-* MPS' 
^>7777-JU 5-*h*~>^>7777-;iA 6 
- ;* h*->^>7777-;k 5-3- F^>7777 
-;U 6-3-H^>7777— Jk 4-Ih+J^> 
7777— Jk 5-Xh^>"S>7777— Jk 7h7 
h Fp^>7777— Jk 5, 6-S>/^>^>77 
77~Jk 5, 6->**v'*7k>^>7777- 
;k 5-kt*P*i"<>7777-;k 6-kl«0^> 
^> , /f7 , 7-JU 6 -$>*7JkT5 V ^>7777~ 
;k 5-xh*^;fr;ktfx^>7777-;k ^) . 

t7W/-;^ i-yh ti. 2] 777 

-;k t7h [2, 1] 777-Jk 5-*h*v"77 
h [2. 1] 777~Jk 5-Ih*yt7b [2, 
1] 777-Jk 8->h^>t7t> [1. 2] 777 
-Jk 7-/^->t7h [1. 2] 777-Jk 
m . 777777-7' , 6* . 4. 5-777-^ 
81 4* -*h*->77777/-7' . 

6* . 4. 5-777-;k . **w-)m m 
4-m-)v**w-)V. 5-77;kt*-77- 

Jk 4-7i-MW , /-Jk 4. 5-i>7xXJk* 

=H7/-;k 4 -x7Jt**-77-;k 4, 5-^7 

JM"*-77-Jk 5-71^^'/-^) > ^> 

H>7**-77-jk 
>7**-77-;k 5-/7;i^>7**-77-jk 5- 



-y->, 3-#;kJ^>77;i'P-^x>, 3-#;p 
^;P7*';yx7;up-^x>. : 2-72—2, sr 

2, 4- (3H. 4H) -ttW-KV* >^ 
tf' 2-X7;W-2-7*-2. 4-**it»/u^>y 
> 77777^>^ (0«^ 3 (2H) -7 
7777/ >, 3 (2H) -77777/ >-l. 1~ 
W) , 2-7*- 2. 5-77V*Uv 5 >v > 
(W^-ti 3-X7JP-2-7*2, 5-777 
U^>^M») ; 2, 4 -777D 

2. 4-777U^>^*>> 3-X7;U-2. 
4-777'JS»i>*X 3-7IXJU-2, 4-77 30 
WJ>i>*>m) > 777U> J />^ 4- 
777U^/>. 3-X7^-4-777Uv J />. 2 
-x7;^^*7h-4-77 1 Ji>y>. 2-*7^7 
x x;U75/-4-77U^/>^) ^ 2 --f 57-2 
-^■y-7'J >- 4 -*>1£ .(BP"6» Mt^> l~f > 

, 2, 4— f5^/U5>>3>*>« <BPt-> ty> 
M>1g. 2. 4-<3^/'JS»y*>> 3 

-X7^-2, 4— fay7U5»5>*>> 1'. 3 -v 5 
X7JP-2, 4— f 5^/U5»y*XB > 2-7* 
-2, 4-^fS^«/'JS»5>*>*IC (BP^ 7*t^"> ^ 
M-W ««i 2 -7*- 2. 4— f5^7U^> 

3-x7;w-2-7*-2, 4— ray/us? 

>i^*>, 1. 3--7X7JU-2-7*- 2, 4-' f5 
^7U>»>>?*>^) > <5^7U>-5-*>^ (« 
2-7otfJMJ^7h-2— f 5^/'J>-5 
-*XS) . 77>-5-*m 4-kt*P^->-2 

(1H) -trU5>/>* N-/7;U-4-t 

^D+->-2 (1H) -t*USV>. 
t^D^v—2 (1H) -*/U/>. N-77JU-4 

-t^p*->-2 (ih) -+yu/>^) . 4-tH » 
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[0 0 4 1] ELttej£'<fc:H!S5£ (D K«**Y*«, 
(3) &cfcLMix5£ (4) TI&bt)-£nZ>ffl&%: : g~?& 

[0 04 2] 
[ft 7] 

ig^^rz-pc, - 



w "i 



±2± U. 2] -fel^-V-Jk t7b [2. 



[0 0 4 3] -H&S; (3) 43j:tM^ (4) 



m*M* *sv>* 3-/f;i4/ux 5-*7;w 



R 



y g 8-fcFo*v*y <J>> . 4-+y'J> 
I mil */'J>. 7-* 
f^4/ij>, B-/WWr;U>. 40 > 1~<V* 
/U>Hi (mti -TVMr/U>, 3. 

>j >«o „ ^>x^ 5 y V-JWS 1 . 3 

- v?X3Mk*>X-f 3. ^/-Jk 1 -X^JU- 3-7i 

x;i^>x-f m , 3, 3-^7;i4M 

>l*l/-^S mil 3, 3-WM>Hl/- 
X 3. 3. 5, -hU^M>P^->> 3, 3. 

mm± truv>. 5-*^f 40 . 4- 

[0 0 4 0] *iBMSG*»©WfcbTKk 0»J*- 

\& #S8¥3 - 2 9 6 7 5 9IEf£©fe3lfSK*5tt.£v ! ?- 

^-;k 5-t-^JK>^-iK 5-*f" 

;k^>vW:*-;k , j-yyi>tt-)iM cm 

li. t7h [1. 2] 3^*-jk t7h [2, 1] >> 

^*-jk 40 , >?^*-;mss («*.«. 4. 5-v^ 
j-hvtt-ivm* 4-7x-)v~j?-*-)vm^ 4-/ 

h+^^^x^i?^*- JUS, 4. 5-^h*">* 
;ktf-jk^>vW*-JWS< 4, 5-2>HJ 7Jk*o 
^kV^t-Jk 4, 5-y->7/5^t-^> 4- 
;* h+^kSxJk^Jkv^-Jk 4-*;k#*-> 



(2) 4"£W?$>9. R2i3j:t^3«^n j en2!fcit^ 



2g ^ AfUj'J 

L/T5, 6. feKli7SS«l/Tt)J;^ R 2 > 

Sti-So ^ic:, (2) K-2^Ti¥b<tft93-r<&. 

[0044] 
Mt8] 



N 

(-HKSC2) 



[0045] (^4>> An feJ;^Ar2 fi-tn^tl^fCg 

"T. Wi— fi^lld^bfefeCDtl^ftTS)^. ) 
An fe^tMn tCfe^^Stfet) b < «#«fc©7 'J 
tbTli, — )^l*T^b<fiBJbfc ; b<D<!:l^^fc 

cD*i»tf6n*. (2) T$>^t>$n-&«i3g4 j . 

^ TIB, (5) Tf*6t)StlS«Bfi*#r*fi* 

[0 046] 
lit 9] 
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ty [0048] OTC— *&t ( l ) T?3E£tt*te£4&©# 

,Rs suARffcHti/r (d-d a>e> (D27) . (E-i) a>e> 

(e-28) , hksc (2) •casnsflsa*©** 
uv>jut9i&UT (F-i) #>e> (F-i7) #56 

[0047] ea+» r* ~Ri . »m-t*i-griai[&K> tk 



B, O Rr 



iTO^elPlii^a^T-l^l^l^ : -. [-Qioi4i9j- = — 

:*cft£f ^oojS 



PI) <") 



(D4) 0>5) (IX) 



;Xi^O *tt}-fch ^ohP 



(DIO> (DM) (D12) 



I 

° ° 

(DID) (Dll) (D13) 



vr 



H 



H 



[0 0 5 0] 



Hfci l] 
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(D2S) (»») <°"> 



[0 0 5 1] 



Hfcl 2] 
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[0 0 5 3] 
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£7, (2. 4, 6-hU^5 L ;i^> 4 /-f-»W 7i-M 
^.7 -f GECF TAP-U t.fc.59 , t:X 

(2. 4. 6-h'J^^;i^> % /-f^) -2,4-S>:7>* 
•/7i-W77-f>t^>l« C£TF TAP-2J <t<fc 
.£) , 1. 10 -tT. [k'X (2. 4, 
^>^/-f)W *7.7-f >*^>F] 5r#>, HJ7. (2 
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^■5J#6T$>-5o ^-CDJ^&fllttfclAfcfc J. Am. Chan. So 
c, 108, 128(1986). , J. Imaging. Sci., 30, 215(198 
6) . , Israel. J. Chem. . 25, 264(1986). KHiSStlT^ 
-5c 

[0 0 6 1] S7c. (i i i) £VTffliaB&lktdiZ> 



^ (xtf*Mfr&$&*) J'ffl^^a -t©d:5J3:«l»a» 0»J 

y-y^, JJIS^^ (1 9 8 9 )_ JS^, 45, 786(19 

96).<»CE«Sn-S. (i i i) itTft-JP 

[0 0 6 2] ( i i i ) £UT»*W*tt©ft:£4&Sfl3 

•So 4<B«fc3fc*f^ltt0!l*J& ACS.Symp.Ser.242.il 
(1984). , #38036 0-36 2 5. USP-5 10 2 7 
7 1. 5206317, 5 2 1 2 0 4 7, 
6 8 5 0, 9 2 1 73 1. #SBB36 0-1 

0 2 4 7, 4#WBS6 2-404 5 O^&tf btlZ* 
[0 0 6 3] UT\Z.\Z&%y}<Dg&)<D— -pTfcS* M 

(i i i) flin«^tBfcfl;£ttKBJU£0l* 

(B-D muW£rtkit-£®> 
#&W\Z®m2*lZ>1fftiV^tf(ft (i i i) i!> 

&< tt>— fi©x^u->^^p-aj^<£^rr-5#ip 
*> i & u < ii 2 ffleurfrr **b&4fc&> e>M«n 



[0058] ^ne>cp7^7isX7-f Mfc^gHfey 

^i**?«31fitt©^n?«f(l'^*0, OTri^iooi 

asp^u o. 5~8 oasas. $?£b<tei~5 o 

[0 0 5 9] (B) ^<£ J bHiO, 5i>*)W5J:tf 

T$)D, fi5c^ (i i i) \t. Z.<D£?te\m$:^r?Z>b 

i) <D*ffi.£VT\$. mX\Z. m&^Zhfr (fe) . 
JflWf* »S!rf4^ *A«H4^ «P©*ifsj«jfettttG«Mb«:^ 
[0 0 6 01^(1 fi£^ (i i i) ttT, pHfg^ 

i ) £ UT, K-ft • a7C^*»f*bttBDSlC«fc DWX^ 
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aa^rr-w^fc^^xx^k 75 Ymtw 

[0 0 6 4] £fc, -rvv7^-hS4>. x^->^ ^ 
;k 75blS£¥Kf&fclXte^mi©7Jkri-;i/fS, 
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TMk^y, t*x- (p- o^£7U;k^>xi>+. 

[0 0 6 7] -f ^a>mx^5r;^bTti, X^l/>^ 
U u—)V*M b, -7a¥U>tfV n-)Vz?4& 
D*-b, l, 3-7*>S>:*— )V^*n%— b, 
l, 4-y^>5**— JPSM^a*— K T^b^^U 



1 b^'t^H^T-*©]B^^ 



7tf [ 0 0 6 8 3 2 a b >mx7.^;Vi LTt;£, X.J-U>if 
U n-;us>i7D b*- b, 7 b ^*7k>:7*U n-;ui? 



>&©ftfc>Dt;:, ^gfefO*X*>&, T^ky, t*xjU 

x-^;i^¥^e^^-^k-&^ip^^-r^^fe"5jmT 
[oo6 5] mw£^T)\>^-M\&m&?-fmti^ 



y;i/fcf Y—)Vr Y a b^- b#;W&-5o 
[006 9] -rV^Dh>@?X^.-T-JUtUT^ X7k 

... .y^U .3— ikS?rC V£_D b^- K^>^x>ix y_b.— 



^^tCXX^JbCD^/V-OA^JtUT^ 7:7 

u;w&xx7;u£ut. x^i/>^U3-;uv J 7^u k 

— K hUx^U->^U3-;^7^Ul^-b, 1. 3 

r3-;p>?7^ u y- K 7a tf ky^'J a-;^7^ u 
k-b, ^^>7-;^'U3-JU> J 7i7UU-b. bU 
;u^o;i>b'J7i"J u-b, M)*t-d— ;p 
ya/^ybU (7i7'JD-f;^+>'7 , atfjP) x-7 
;k h'J^fn-;i/X3'>h l J7^Ui/- b, ^+-y-> 

S**— ;b^7i"jV— b> .1. 4-->i7D^-y->v J * 
-;^7^ U k- b, fh7Xfl/>^'J 3-^7:7 
U1/-K "O^xU^'J 1 — Jky7^Uk— K ^> 
^XU7.U b-;i/b'J7i"J k-K ^>^XU7.U b 
—)\rrYvyWV—Y. ^>^X'J^U1 — JU^7 
:7 'J k— b, ^>^XU X U 1 — iV^VTf U k- 
b, V;Hfb-;UbU7^UU-K yVHfl — JU7b 

77^ iji/-K y;nfi — jk^y^^Uk-b, y 
Mfl — ;wvHJ-7*Uk— K b'J (7i"JD^;^ 

*~yx5MW <V->7^U-b, tfUX7>7\>U7:7Uk 
-b*Urf^-^£#*<5o 

[0 0 6 6] *$W)V&X.7,t)V£L,T\$. y-Y?* 
3-V>Wn-)Vi>*?W k-b, b'Jx7ky;7*'J 
n-;ky**:7U k-b, ^^^Jb^'Ja-jbi?^ 

*2HH — b, b'J^fO-;i/7"OA , >hU^^i"Jl/ 
-K bUj*7^a— Jkr^ybU^^Uk— K X7 
yy^U:n-;ky^:7Uk-b, l. 3-72>V* 
-)Vz>*22V V— b, ^*-*)r>i>*—)Vi>*2>7 U 1/ 
-K ^>^XU7.U b— Jky^^Uk-b, 
XU^'J b— k— b, ^y^xDX'J b 
-Jkx-b^^'Jk-k y'O^XijXU Y-)\s : J 

*$>?w—Y^ >>^>^xut.ui — ;k\*-9-;<:5^ 
gy-b, y;nfi — jPbu^^Uk-b, yjbt'b 

-Jl^b^^Uk-b, t*7 Cp- (3-/^'J 
jyt*y-2-t bD+i'T'o^vO 7ix;W 



[0 0 7 0] ^U-r^XT-T-^iUT^ X^l/>^7* 
ij n— )Vif? V— Y. Y U X5^>y U 3-^^-7 1/— 

iv? ^x ' j/ui — jh;yi^-k y;Ptfb-;w^ 

h7-?l/-hf^5„ 

[0 0 7 1] -t(DftfiOXX-T-;UCD^|tLT, ^JA^, 4t 
^46-27 9 2 6, ^BS5 1-4 7 3 34, 
DB57-196231 nSM^mJ^T)^—)^^^ 

#PB§5 9-5 24 0, #«BS5 9-5 24 
1 , #58¥2 - 2 2 6 14 9i5«fe07?S^#*SSrirr 
•SfcO, Wl-16 56 1 3|B^©75y*^#* 

j» [0072] ^fe, mmmsM7^y^mt.^miti 
;b#>^to75 b©^yv— ©A^JtbTii, 

U->tf*-7:7U^75 H, ^5 1 U>t7.-^^^ , J;l' 
75 b, 1. 6-'\+^?-U'>b*/;-7^ , J;b75 
b, 1. 6-^*+)-y^U>lf7 > -7<^^'J^75 b, 
>Jx^U>bU75>bU^7t7U;U75 b, +y'Jl/ 
>t*7.7^U;b75 b, *v'Jl/>t'X^^yU^75 
b^*So 

[0 0 7 3] -£-CDf|b,(D$?£b<,>75 P3R€/ "7— 0^J<t 
LTte, #i^BS 5 4-2 1 7 26 |Em©i>i7 d-\^->1^ 

[0 074] Sfe, -f 7->7^- b t7lC»»®WtPRrt> 
8-4 1 7 0 8-^#^fC|5ig$tlTV^l^t3 2{@ 

-&fetc TiE-ffi^: (6) -T?^£n-57Kms£^tf^ 

14 t'x;u«fe##-r <5 t:x;uy i/^ >fl2fe4W»mttf "5 

5^7 [0 0 7 5] 
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oi^aocoocHzOUR' )oh (6) 

[0 0 7 6] £fc> #H8B35 1-37 1 9 3^ 
2-3 2 29 3^ W£&2- 1 6 7 6 5^\Z%5MZtl 
'-C^*«k3fci>U^>7*Ul'---hS*>, #&B35 8- 
4986 0f, #^8356-1 7 6 54-^, #£fl36 2 
-394 1 7; #&fl36 2-3 94 1 8^l»OIfU 



32 



" — ■ - - - --- - - 

[0 0 7 7] SSfc, #MB36 3-2 7 7 6 5 3. 
BS6 3-2 6 0 9 0 9§,'W1-1 0.5 2 3 8fll 



0a»%, if?£U<l£2 5~7 5lira5. Sfc, 



m\ mm&mK&®<mmmz. mmizttT&m-e? 

[008 1] (C) /Vf >^U7- 

mj$M<D&m&fm t ut^-j- 

5 ^^^^s^t ut«, >sm\zt»v# >m 
mz^zmmsfe. mjtfmm 5 9 - 4 4 6 1 5 

#£^354-343 27^ <g£tf35 8- 1 2 5 7 
#^8354-2 595 7#, #|WB3 5 4 - 9 2 7 
2 3#, #MBg5 9-5 38 36^, #|N§835 9-7 1 
0 4 8flCBKS nx^h(D, -ftett. *92V)V 

[0 0 8 2] wrunecD^Tj (^>>>)U (^^) 7^7 
(**) 7i"JI/-h/ 79V)V&/ti£ffitJfc 

bs&s. ?MM4©/^>*K:flBiT*sg, #are 



-fi. - 

[0 0 7 8] ^OffecPff].*: LTte. 45111834 8-6 4 1 
8 3^-, #^B34 9-4 3 1 9 1-*, #^Bg5 2-3 0 
4 9 0f, =g^#tC|5«fe$tlTt/^<te>^UX^ ; xJP 
7*UU-M* X#*S'«l»fc 7*UJl*fc 
Rjfe£-£;tatf*->7£' U F= h«»W^fteW7i' 'J 

^8346-4 3 946-^, ^1-40337^ 
W£¥- 1-4 0 3 36 #Ktt©^©*fflfDfl2&grt>, 
- 2 5 4 9 3^I^Ot*n;W*^7iN>^'fk'& 

8361-2204 %WgmLO> r ^)V7)\'tt7)\'*r)\'&%: 

f£ vol. 2 0. No. 7, 3 0 0~3 0 8^-5? (19 8 

4^) n^>fti4 ; ey7-43j;^'jrr-7-tL.T^ 

[0 0 7 9] fliBtt&ti^&ttKOlrST, 

i^H=-«>^0cD/Ft^S^ad^Vi^g^*b<, # 
<(D^-, 2Wt6£Lh75W^bi' i . BMMW)6*> 

^7^u;i^x7.^;k ^^^UJi^xx^k x^u- 

[0 0 8 0] ^tiMfifc^+Offi©^ <«A« 



(18) 
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[0 0 8 3] 1Wff7 -1 2004^ 4*43^7 

_i 2004if. m&i - 1 2 o o 4 mtw- 

8-1 2 4 24^, *t#l»036 3-2 8 7 9 4 4§, 
836 3-2 87 94 7^ #W¥l-2 7 lUl* 

m&ti o-ii 6 2 3 2^m\z.?mznz>. 

[00 84] #M¥1 1-1 7 1 9 0 7BB«feg> 7 

[0 0 8 5] 2z\zii<m\z^^m&imft¥^ 



34 



xf^ffl-r-sfeOv c^mrt***^ (i^axt-g-^^n 

[0 0 8 8] (a) S5c$nT«147i>*;^^rr-5 



n-;V'5j®14^-<a> J ^2, 2-t£*- (4-tPD+ 

Xl/9~7/3 OgSfflfTSOd^if * l^o 
[0 0 8 6] »*UV***HaBR:*'' s T/Vf >^-#U 

n-5o -eerr*-^ sMtffctu-c, ^±»^u< 

u -?-omm (tf u 1 g at d 
.eaceawsft*. o. 4-3. om 

e Q/g7?*0»*UO»»^»43 0 0 0#>6 5 07J© 
$£fflT% £«9$?£b<te. BNB^O. 6~2. 0^* 
# 1 75fr $ 3 0 ^©iSHX^-S. 
[0 0 8 7] (D) 

(Dl) #«$&J 

93§TKlfci^ ^<Kfcfc©±3fcfl3¥:/n-fe 

fctt. (a) »5c$nT«1t7^*;H6*BK 

U-5*fc®, (b) »Hfc3ttTi£tt^a>l'*£&U"3 
£*>©, (c) JSttCDteV^5?*^tE*U 



[0 0 8 9] r#HBWb«u tuxwa^+fcai*- 

3, 3, 5- YV*^)Vi'9u^ttS>K—**rtr-4 

7-t h W^-^'f P> 1, 1 -t*7» ( t —-ff-jvn 
—3. 3. 5- h>;pWP->*D'v*U->. 

1, l-t*7. (t— s^n^u- 
>, 2. 2-t*x (t-^;wA-**-» ?tr>* t 

J<7 -f rt?*9»\4 Yun—ttV* 2. 5— 5> 

2 , 5— y/vr HD^-^-=^-tJ--f k 

1. 1. 3. S-fl?^^^^/^* 

(t-^WV^HV^WM ^<>-t?>, 2, 
5-S>^^;U-2, (t-WV-*^) ^ 

^U->, 2. 5— /^^W-2, 5-v> (t-W^ 
_^,» /\=^^>>-3— 7-fe^W^-*^U-f H> -f 

-fj<, 3, 3. 5-hu^ji^*-y-y-f;^— **'t>' 

[0090] 2, 4 - ^ DD^'/'f ;WS— Jfr+IM' 

**isi>t)-i&*— ^y h *->^ V 7u tf JPA— 
-j-^v^-^-K, (3-/^1^-3-^ Y**S? 

50 v7-t7"-K t-^W1-*^>t*A*U-h. t — 
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7?-)Vrt-**i'tt : ft> yx-K t —7?-)\>rt—* 

5 - h U /^;^=^ity X-K t — -fl-MTr-tti/ 
?W-h. t-T^A-^i^^/x-K i>- 

;v-2, 5— >> (*<> % /irjw , «— sj-*^) ^*-y->> t 

:7°Ptr;i/#-#*-K 3, 3' 4. 4' 



36 



- - ( t" - / Ww t — a j i /) ^> »/7 17 >\ 

3. 3' 4. 4' -fh7- (t-75JWN"-^+'>* 
^>'/7i;>, 3. 3' 4, 4' -^h^ 

- ( t -^->;w^-^'>7jji^tou) ^>i/7 x y 



>, 3, 3' 4, 4' -T-h9- " ( t 
sH^WWfcyM ^>'/7i;>, 3, 3' 4. 4' - 

-ir-t^—- ($t§.jwfc s**s**jws=. /W-.-'^-vCz x y .... 
>, h3. 3' 4, 4' -fb7- (P-- fy^atr;p 



#5;va— *^*;u#xjw ^>'/7x/>> 

[009 1] Z.n<o<D$>-Z, 3. 3' 4. 4' -f h7 

X 3. 3' 4, 4' -fb7- 

->*;^x;w /<>77i;>. 3, 3' 4, 4' -T- 

h^- ( t -^->;wn*-^->*j^— ;w ^>v*y 

iy>, 3, 3' 4. 4' -fh?- (t-m^ 

— ^S'fc/wfcyM ^>>/7iyx 3. 3' 4, 
4' -fh7- (^s;pa— *^*jwt=JW / <> 1 / 

7i;>, 3, 3' 4, 4' -r^7- (P-^V7*D 

( t - T^PvVS-^W V7^U- N&£cD«ffc: 
X7^;U^#$?£L^. 
[0 0 9 2] *X<7ivfb&^ : Jt7cMK:08S-'v7n*g 

X>7A^ h>J7U-^7.;U*^'7A^ N-TJU 

7xP-tr>, fk7V-ymm : JlTctttlStt^^*^ 

[0093] (b) Kfb*nxfiHt7> , *;u€4js3cl-* 



[0094] a-«my^;kfr;v#x;Hfr^ 

1 - [4- ( 7 ;U4 - ^ ^ ) 7x-iM 



-2- ; &ji/7t | j/7'p;>-ig, tw:. ens 

t FP*->7S>fS<h£®fcb*:CD-fe. N-OHS 

-So 

7.;W7-f >KifiSS : *7C«CStt7^*;i'*feiJGU5 

[0095] (c) 7*jt))V£.m:^m'&7i>io)v\~ 

& ^frtllSH. PE SiR GeH^ttSft^ 

[0096] uine.<D*Ji^!i<Dcfc o jwwg&wa, m 

#HSB39-2 36 9 1 3*13. J&3?fa-b£g#J<t 
Ufc«a««Rltl/C, #KI3ttStlT^«. OTIC, ^© 

[0 0 9 7] 

Hbi6] 
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ca 3 
CCI 3 



Ph 



F^jT* Ph-^-Ph Bu-JhBu V. 



H 



Bu OH 



M0 °i| H 
Ph 



[0 0 9 8] ^ne.o^ti^RiiciibTt), ifc<Dmm& 

[0 0 9 9] z*it>o>&mm\\*^ mk^rc\t2msK 

tm-w&BiZirtZ'fc-svi 1 0 0 masi5{-*tb 0 . 0 
5~ioom*a$> »*u<tti~8 o«*gp. ssk 

[0 10 0] (D2) M-&^it#J 

mmt&meittikMtvTw^ ho*/ >, p 
-^h*->7x/-;k J>-t-:/3^)^-p-^^- , /- 

X 4. 4' -^*t*7> (3-/3^-6- t-Zf^)V 

7i;-;w , 2. 2' -*=f-v>M7. u-*?-)V- 

1«D*^75>JB- feUtfAaWfiWIttf&ft*. ftdte 
»jjad©*Kbn»J» £Sfflj^©a*c»lxT*?io. 0 1 



wmfovwtoimz. ^sa^o^o. 5a*%~mo 

[0 10 1] (D3) 
WNS:*jbnbT : *>«kl/*. ^tltcJ;0, R3M£i: UTO, 

^xsmA^mm^-^mm^mo . 5 5 
[0102] (D4) t<Dm<Dmam 

[0103] -^m^\tvT\m^ti>^i7f-)vy^v— 
^tm&m t (D&m-mmizM u 1 ofiM^mtra-r 

50 [0 10 4] g3£-f GHBflft) !fl]±*B 
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[oio5] tcom. mmt-$mtt<Dwm.\p\±. 
^bbsr***** - ^!!"*?**. mzjiZ* >>7vx.<}a 
m^^w^m^^^t-^m^mia^r^ \z& 



40 



[0106] TOWJ^^-r-s»fefe(3, immv>® 



7;?k-K t£VX.^U>. tfUT^k^ tfUTPt: 



±fBGD#]#&K#^^- b;gb< ^^*^nrc*^tsb 
<^ayv;^•;/^:7^;kk^;^£*'L znzo&mz 

[oi io] &\z. W. 
xx-^;^-fJUAx«7;u5n^A^fetfen. t<o 
^h^^&&h^<^ itmmmtfr'o* <amizm 
20 v Ta&m mz&vmm^mm-i <t \ jz&m&im 



7? >. wkc>. x^u>^ua-ji^&y^^;px- 

•7;k X^l^>yj n— X^JkC— 5Mk X^k 

>yu 3-;ue>^^)Ux-^;k ^pbru>^u 

^/ ;*5MkC-7Mk TP t"k>^U 3-;i^E/ X^-Jl^ 

x~7Jk 7-t^;w7-kf>^ ->^7P^s^y>. v>7 
-feb>7Jk3-jk ifl^>y i J3-JI^/^WH- 
5Mk7-fe^-K x^k>y>J n—)Vy.^)V^.—y-)V7 
■tr— k x^ u- >i7"u n -jkE y y ^p tf;i^x-T- 
;k x^k>^'J n— Jl^&y :/3Ml/X— -r-JkFir-x— 
k 

[0 10 7] 3-;*h*~>:/P,>W-Jk ^l-^^b 

*->x^y-;k i?x^k>^Ua-)key^^;kx- 
x;k yxfkv^'Jn- jk&yx^jkx— 5^;k s?x 
5 L k>^*U n— )k^>?-Jkx— -=rjk S>x^k>^>J 3 
-jk^x^Mkn-TMk zfa tfk>^U n-;kEy j*?- 
;kx-7MU7-fe7— k ^ptfk>^Un-;keyx^ 
jkn-7Ml/7-fe^- k 3-* h *->7p \d)V7±.^~ 
k N. N-5^?-Jk*;UA75 H, i?*3-)V7.)Vib* 

t-^d^^x ?im^^;k ?L$x?Mk& 
2~5oas%^ii^T$)^>. 

[0 10 8] HtlB^SO^*«S«^ «3t 

t ut«, tomtmtmmcommT'm o . ig/m 

0. 5~5 g/m'Tfe-S. 
[0 10 9] eatftO *|6W©^^BW©— 
•5, TOWJKS^^-S (3fi_hSaS316^ Sr. SffiA^KIt 



8-1 8 3 2 y^dl^^nTl/^^o^UX^k^ 
^k7^k-h^-f ;i/A±(d7 Jk5 —<7 A->- hJ&^B" 

snfca#*->-h'b»*b^i. *Ki^7;P5xc7A« 

te> M7Jk5X>i7A^&.U:7>ll'5X^A$:^^-ibs 
<,i„ 7;k5x^A-&^^^tL.?)^7^tc:^. 

j>/7 -77., Xy^Jk ?-?>%f&$>Z>o ^4"©StU^©-s 



$K1^7^5x'5'A(i. M7;k5x^A-e&-5^ 

?>n-57)l'5x>i7A«CD®^i*5cfc j e-0. lmm~0. 
6mmgg, ^K«0. 1 5mm~0. 4mm, # 
40 t£$jp£b<te0. 2 mm— 0 . 3mmT?<fe-S). 

[0 111] ^fe^JS, #l^7)k^x^AOSM€r^r 

-y, ^Wt^;Unx^Am*U^A, P^^cdtK^S 

[0112] 7;w5 -rji±WL<j>&w<n&w\\Mm\^ a 
5^ mttkt\sT\t. #-)mm&~ ■y^^mmk. 



(22) 
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fe, #|»Bg5 4-6 3 9 0 2-i»K:HjR£*lT^5J;3fc 



^fr-frti^ — — ■ 

[0 113] S6fc, ajS-fkUfcCD-feC^W-hU^A 

-g»g>. &&gg4 7-5 1 2 5jg^f^gnriv5^j 



2001-133968 
42 

[0119] ffion *^oss Mwru 

KfihU ^M^TOll^^pJtgt-t-^o fc-oT. Z\<Dm 



[0120] :c5i^ ^jiKi8t-5i*#fi£fc£9 



BS55-4972 9#K§¥b<tEt&£nT^-5, 

jzmmj?^M^tl^Q&M.SMU^^i feilfefcg 

**, wtmmm* mm^£^rzm&&&&)\zb'3 
thm-fs.m&tt^z.z* ®mmxz®m-?%-$w-)i' 

^t%>&<^. ^fc, wmz^tmoy&n&ftft&g l, 

[0 12 1] #Ulf:=JU7;iO— ;W©JI«^£Un*7 
1~1 0 0%i07K5^cE^ 5HH1# S 3 0 0^e>2 4 0 
A? O05tgHWfe<D&$)lf-&*^T?^'i>. Aftftfctt, 

^rtt^kSJOPVA- 1 0 5, PVA-110, PV 
A-117. PVA-117H, PVA-120, PV 
A-124, PVA-12 4H, PVA-CS, PVA 
-CST, PVA-HC, PVA-2 0 3. PVA-2 
04, PVA-2 05, PVA-210. PVA-21 
7, PVA-220, PVA-2 24, PVA-217 
EE. PVA-2 17E, PVA-2 2 0E, PVA- 
2 24E, PVA-4 0 5, PVA-4 2 0, PVA- 
6 13, L-8<**«*Jfe>n*. 
40 [0 12 2] Qmmv>f&fr (PVA0M, «ttBW©ffi 

{tm~tz> p v AoiiKK^^^i/^ (^Btp©*® 

50 ±S*TlIT*li. gp-fe, 3jc*tt*'Jy-*635i:45« 



\z7jv^-^Am^wmmi\^mvr^<Dt>\z. r)vm 
&%mm»*mL\zmmm vfth<z>t>wm\z&m a 



^*fcjiiimeu:SriSa^fe-&fe«^ c i 3 ^7;i^5 

[0 114] WE* *S4#fFSg3 6 5 8 6 6 a^CKW 

#£#346-2748 l-^> #B80H 5 2 - 5 8 6 0 
2#. #B8BS5 2-3 0 5 0 3^P^$nTl/^<fc5 

[0 115] #31835 6-2 8 8 9 3^t'P^$ 

7fj;wi> 7Kjgi4^^ («f9A»snaag») feb< 

-So 

[0 116] $e.H#Pi 3 F7- 1 5 9 9 8 3#KHH§7*£ 

[oii7] -e^ffiffsui^jtbT, ffito^atf*± 

itAHf*S. ^©«^MStbT«m«us 3 0 

5 5 2 9 5^, #HB§5 6 - 1 3 1 6 8*fiEi£©2i$£^ 
^tJS^Jt^e»^S. 4*§Mt9.- 8 0 7 4 4gBt&© 

M^Kffi^pB. 4#^¥8 -5.07 7 2 iwmmc?-? 
[0118] ^n^o^bffis^, 
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[0 12 3] jiwa&u znz2mr&oy®M&*%c? 

9 2, 5 0 1#, «ftf £ Fli§4 4, 5 6 3§IC(t 41: 



44 




flStw-3**WW^W»*. *6.fc» -WB'Jte 

aamt 1 5 o < c£j(T®^Fn^#T??f smws. u 

ffi^fi2 0 0~5 0 O'COfBffiT&So 



[0 12 8] ^BJ©!S3 , el4M^*ffl(/^c^^7t :s f 



j&n?#-5„ SSiUl^, ^taaWjRStaa t> U nm*>t>4 5 



mi&tBftMS. 458,3 1 1^ WIB5 5-4 

_ 9 _7_2-9 -^tei£U< «tt£*£Oi*5» 

[0124] ^e>t^ ««Wtr(l6<Z>«IE^-»r^»t> 



[0 12 9] 3 5 0 nm~4 5 0 hm<DX^°lW3:^— 

#XU~1f— Ar-f*>U— tf- (3 6 4n 

m, 35 1nm, 1 0mW~lW) , Kr-ft>i/-if 
— (3 5 6nm, 3 5 1 nm> 1 0mW~ 1 W) , He 
-Cd U— if— (4 4 1 nm, 32 5 nm, lmW~l 
OOmW) , H#U— *f-£UT> Nd : YAG (YV 
OO <hSHGi?£|iX2[E]CDm^*)it (3 5 5nm, 
5mW~lW) , Cr : L i S A F i S HG^SOffi^ 
-^to-fr (4 3 0 nm. 1 OmW) , 

[0 13 0] ¥a»#U-lf-^£LT. KNbOa U> 
2*fcig§£ (4 3 0 nm, 3 OmW) , mi&SB&Sg&iM 
ftAlGaAs, I nGaAs*mte<D&&-'&tt 

(3 8 0 nm~4 5 0 nm, 5mW~l 0 OmW) > ^ 
iSSS^^^f-tA 1 Ga I nP, AlGaAsft 
i$.<DH&.2h-&trt£ (30 0 nm~ 35 0 nm, 5mW~ 1 
OOmW) , AlGalnN (3 5 0nm~4 5 0n 
m, 5 mW~ 3 0 mW) , t<D^ JVV7. V— *f— t U 
TNi U— tf— (3 3 7 nm, /DPT. 0 . 1 ~ 1 Om 
J) , XeF (3 5 1nm, /VU7- 1 0~2 5 OmJ) 

[0 13 1] ^ClCDcfTA 1 Ga I nN^l/- if 
- (miKI nGaN^^SSftU— !f-4 0 0~4 1 On 
m, 5~3 0mW) *«*Krtt. 37 hCDST?#iI-e£> 

[0 13 2] i^M^t^O^fiRBaiJBW^Itt 

5k 7 5 y h ^ ry \*Mt)*$> K> , UT{i±IE7tiIS 



T-Z&c mWZ.m5* 350nm^e»450n 



9. ^S#:T&jE^"r^^<^ t-771 RSI?^ 
[0 12 5] ^a^O^tffiifl^^V^c^Tt*^^ 

•T5I^©8 : *U<'^^^^^^ 7-7 4 2 

^-hU7A, ^r-fm*U7A, TK^k^-h'J^A, tKSE 
-fk*'J7A, TWKflSU^A. B='J>m^-hU7A^ 
|g-ij >&:J- HJ 7A, ^HU>K7>^&— ^g— 

u^t^-^a, ^^-f«w-hu>7A, mm± 

^TJU*U^£O^* s 0. 1-1011%. !iftt< 

«o. 5~5S»%K&£.£5id&i>n£n£>o 

[0 12 6] ^<D^5^T;^'JtfcK^('^ 

iy+vX^/Hk 2-7h+->x^y-;K^*^^ 

3 3 7 5 1 7 l#fci^3 6 1 5 4 8 O^tgESR* 

nTU£fc©£^f£;:i#T#-s>. sec- i*mbb5 

0-2660 1f. I^58-5434 1#, #^Bg56 
-3 946 4-ff, |^5 6-4 2 8 6 0#O=&^Hl-B^ 

[0 12 7] -tODftSv ^BW©flS9ia4fflJSS«I*fflV^3|E 
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[0 13 3] • F*gffil<9A^Ti^tti*2 OmWRJiO 

• 77yh^ l«^T!^tt5*2 0mWJ!yji<J:^:-5^ 
-SHiRhfiSfflbfeV^e-A (1-10*) Of§ 



46 



- - --• 

SgftU— tf-> tf^U— tf-&5<^t*@#U-1f-£ 1 
^IgLhfe^bfcV^tf-A (1-9*) Ofl^fi 



m&jmvmmm. mym-&> mm-. mo. mu/ 

cm 2 ) £±ES£K:ffcA-rS££T, *IBWO*SJtl*B. 

Ci^ctO^-ffiH 7AM©W U- 



s^u— if — &5</>teB*u— if—* i wsu&m l^fc 

.^;i^tf_-^A-( 1-0 *£Ui)-(D^^«. 1 .... 

[0 13 4] £tb<Dj:^^^— tf-aa8^g' 5 PK5WJ)K 



KfcViTte, —J&tl^MSX (J /cm 2 ) . S**© 
H»»S (cm 2 ) . 1/ — if — f£M 1 Q 

(W) , U-f-*tn> ^S^frat (s) t©WK 
5t(eq l) jWSStr*. 

[0135] 
X • S=n ■ 

[0 136] 

u-if-ls 
x (cm) 



[0 144] 

dtdfiM EAT* *|HSWC«fc^'T5[irJWW5lK*5SiaS: 

(3a##:CDi8® i¥$0. 3mmC07)^nCA^Srl 
0 m&%7mitt- b D AK 6 0 "CT? 2 5 &ffl89t tT 

£^Tl«S%*®^&i& c t 3 T3 0 0i7-D>/dm 

x i mm%ymit± v >j ?A*^«fc4 ox;-? 

g^3 Ofia^CDBi^ftK^^lCggiU, 6 ox:-? 4 
0 m^fT, y h%mistz&. 2 0 S»5K8K®zK&$8 
40 ^ «M2A/dm' tC&UT, MffBfcfb&IftOj* 
$#2. 7 g/m 2 Kl&-5£5K:, 2^RMBfeff2$fl£i 
Lit. -eo^Sa^^aiJ^UfctC:^), 0. 3 /im (J 
IS B 0 6 0 1 Kl^SR a^) Tf&^fc. 
[0 14 5] d©<J:-5^«yi$tlfcSK0gS®l3TI5O 

V)u-^)vrnm^n-n-^--vm^iy i o o'ct i 
shsmbhu wm.<mftm&i omg/m ! ©;ty^ 

[0 14 6] 

5 OSttSP 



q • t (e q 1) 

i) 1*3® Y'y A ('»^7>k*-A) -)r£& 



f (?>>7>/s) , ^©S'Jjfc3fcKL 
m&B-Z (F^b/cm) . £|»fcPSMt 
(s) ©|BH£«— 1®&)]Z-£ (eq 2) dlJ^-T-So 
[0 13 7] 

f • Z • t=Lx -- (e q 2) 
[0 13 8] 

ii) ^ffit<7A C7)U^t*-A) ^<7)»^ 
H^AEI^F (5>>7>/s) , ^MOgJ^SSLx 

(cm) > mmMZ (F-yh/cm) . ^my&fflt 
(s) . tf-Agt: (n) ©lai'ttHRWCit (eq 3) 

[0 139] 

F • Z ■ n • t =L x (e q 3) 

[0 14 0] 

iii) 77yKyK C7;U^tf-A) 7^<^*& 
jt*ftLx (cm) , (Fyh/cm) , 

ymmt (s) . e-ASc (n) ©ibichhrwc* 

(eq 4) *ij5£5r-r-5„ 
[0141] 

F • Z - n • t =L x (e q 4) 

[0142] m&<Dmimz^#i*tiz>m®& (2 5 6 

0dpi) > X (A1/.B1, giJ*3Eft4 2 i n 

ch). 2 0ft/ 1 B#r5^©n^ftt*^ B ^^^ 
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* 2 OMMM 

*9 J—)V 1 5S*SC 

o>$ o. 0 5fiasp 

frmm^rc. e o#wR*s-&fc£, sxr^-mzm to 1 4 8] 

tfD#o-)l/*)PA7Jl^t P«l6«i|g (^« 2 0 0 0) 4figSB 



/^/-ji^u*'/^ (agnt^iii («o «. ^^y-^3oa»%) 

5 o; 
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